Occupational accidents are an important public health problem in both developing and developed countries. In contrast to what their name implies, they are not fortuitous or accidental events (1), but socially determined and preventable phenomena (2) .
Some methods used to study the causes of work-related accidents focus on workers' perceptions of the occupational risks they face. Examples of these approaches are the "causal tree method" (3) and the "Italian worker model" (4) . These approaches primarily address the worker's knowledge on occupational risks to which they are exposed within the factory, with little or no emphasis on the existing risks outside the work environment. However, there have been discussions about whether occupational accidents can be partially or completely caused by nonwork phenomena. In a mid-1980s prospective study of 416 air-traffic controllers from the New England area of the United States, Niemcryk et al (5) reported that nonoccupational stress was an important predictor for both occupational and nonoccupational accidents. Based on a case-control study at the beginning of the 1990s, including 8205 industrial workers from Texas, Tsai et al (1) reported an association between occupational accidents and previous nonoccupational accidents, suggesting that risk factors outside the workplace can affect both work-and nonwork-related accidents. In a 1994 case-control study in the city of Campinas, in southeast Brazil, Corrêa Filho (6) found that "health problems", "being a victim of aggression or violence", and "having sick relatives at home" were predictors of work accidents. In another case-control study conducted in 1999, in Pelotas, in south Brazil, Lima et al (7) found that "having a sick relative living at home" and "death of spouse, children, parents, or siblings" were risk factors for occupational accidents.
The study of the influence of nonwork factors on the occurrence of work-related accidents means an increase in the understanding of the causes of occupational accidents and, consequently, the broadening of the scope of preventive actions by addressing the worker in all of his or her social dimensions, beyond the limits of the workday. The purpose of this study was to investigate the existence of nonwork risk factors for occupational accidents, that is, to investigate an association between phenomena not directly related to work activities and occupational accidents.
Study population and methods
This study was carried in the district area of the city of Botucatu, in southeast Brazil, a medium-sized urban area of approximately 130 000 inhabitants with small agricultural production, a medium-sized industrial center (although there are some large industries), and substantial retail and service trades. We searched for nonwork risk factors of work-related accidents by carrying out a population-based case-control study, using the economically active population (EAP) of the city as the source population. The Botucatu School of Medicine Review Board approved the study proposal.
The cases were defined as city residents who reported a work-related accident in the last 90 days. They were selected by a systematic random sampling of all urban domiciles, where 94.6% of the EAP reside. The maps used for census purposes in the city urban area were used to identify the study participants. One out of four homes was systematically sampled.
The interviewers visited the selected households. When no one was at home, the visit was rescheduled for another day and a different time; if the home was found empty one more time, another visit was scheduled on a different day and at a different time; if on the third visit, the home was still unoccupied, it was excluded from the sample without replacement. The homes for which the residents refused to participate were also excluded from the study population.
An adult resident was interviewed in each visit to obtain biological, socioeconomic, and occupational data from all persons over 9 years of age living in the house. They were also asked if anyone had experienced any form of accident (related to their work, household chores, leisure, or the like) in the previous 90 days. When the answer was positive, the interviewer scheduled a new visit to interview the presumed victim. In this subsequent visit, questions were asked to confirm the occurrence of the accident and whether it had really occurred within the study period (ie, 90 days before the first visit). If these criteria were confirmed, the accident was registered, and then their connection with the occupation was checked. All of the persons who had had an occupational accident were invited to participate in the study.
For each case identified, three population controls were randomly chosen. The controls were active workers who did not report accidents in the last 90 days. They were also matched according to gender, age group (age ± 1 year), and census city area. The identification and collection of data from the controls was continuously made throughout the sampling in the same way that each case was identified and interviewed.
Nonwork risk factors were defined as stressful events associated with occupational accidents and which did not originate from work per se or from the work environment. They were assessed using a questionnaire developed by Corrêa Filho (6) , who developed, tested, used, and discussed its validation in a case-control study conducted in the city of Campinas, in southeast Brazil in 1994. The questionnaire was slightly modified for the purposes of this study. It consisted of 17 questions and was used to identify and quantify possible nonwork risk factors. The questions covered how the participants were affected by environmental problems, violence, hunger, excessive nonoccupational physical activity, difficulties at school, health problems, ill-health or death of a loved one, and problems with personal relationships. The cases were requested to answer questions about the week of the accident, and the controls about the week before the interview.
The 17 nonwork potential risk factors were as follows (with reference names in italics): (i) environmental problems in the local area (environment), (ii) pressure of authorities from third party accusations (accusation), (iii) robbery or assault (assault), (iv) aggression or violence outside work (violence), (v) not enough food at home (hunger), (vi) excessive physical activity outside work (tiredness), (vii) difficulties with school (school), (viii) personal health problems (health), (ix) sick family member at home (family), (x) death of relative or loved one (death), (xi) birth of a child (birth), (xii) separation from child (distance), (xiii) dispute with family or friends (dispute), (xiv) getting married (marriage), (xv) marriage of close relative (child marriage), (xvi) break-up of an intimate relationship (separation), and (xvii) reconciliation of a broken intimate relationship (reconciliation).
The questionnaire was answered at home by the workers, who marked their answers by drawing a line with a pen, intercepting a horizontal straight line. The position of the mark expressed the importance ascribed to the problem addressed in the question, over the week of the accident (cases). For the controls, the reference period was the week when the interview was conducted. The answers were quantified as the distance between the beginning of the straight line on the left and its intersection with the marks made by the worker according to the method proposed by Monk (8) and Horne & Ostberg (9) . See appendix 1 for the questionnaire. Before the interview, the participant was instructed about how to answer the questions, particularly the mentioned no-yes scale, rehearsing with three questions on preferences related to leisure-time activities. These questions were answered in the same way as the original ones. An interviewer assisted the respondents during this process. When necessary, the interviewer explained that they could express preferences continuously by marking answers along the NO-YES line.
The case and control responses were first compared by the Wilcoxon test (10), a nonparametric procedure for testing if the responce distribution for the 17 questions was the same for both the cases and the controls.
After this initial exploration, univariate conditional logistic regression models (11) were adjusted with a matching ratio of 1:3, in which the dichotomous dependent variable was occupational injury (control = 0, case = 1) and the continuous independent variables were obtained from each of the above 17 questions. Finally, a multivariate conditional logistic regression model (11) was adjusted with a matching ratio of 1:3, for which the dichotomous dependent variable corresponded to the occurrence of the accident (control = 0, case = 1) and the continuous independent variables corresponded to the values from the questionnaire, which provided an estimative for the incidence rate ratio of P≤0.25 in the univariate models (12) , as well as the covariates "years of schooling", "occupation", and "length of time in the occupation". Occupation was classified using the main groups of the Brazilian Occupation Classification Index (13) , which is comparable to the International Standard Classification of Occupations (14). The backward method was used for modeling, using as a P-value of <0.05 as the criterion to retain variables (11) . The characterization of the variables as nonoccupational risks was done through odds ratio estimates from the multivariate adjustment, which coincided with the rate ratio incidence in the study design used (15) .
The selection of the participants was made after the visits to the homes between 16 May 2002 and 15 September 2002, using all 195 census urban areas in Botucatu. Initially, all the domiciles were listed, from which 10 311 were sampled. Of these, 650 (6.3%) were found unoccupied on three consecutive visits and were excluded from the sample without replacement. In 33 homes (0.3%), the adult resident refused to participate, and they were also excluded from the sample without replacement. Thus the studied sample consisted of 9626 domicile residents.
Results
During the study, 198 nonfatal accidents were reported as having occurred in the 90 days prior to the home interviews. Of them, 109 were classified as occupational accidents, 94 (86.2%) were typical, and 15 (13.8%) occurred during commuting. The remaining 89 cases were classified as nonoccupational, such as those occurring as a consequence of traffic or domestic accidents or another type of accident. Table 1 shows the gender of the cases and their age distribution, highlighting that one out of three accidents affected young adults up to 30 years of age, with 7.4% of the victims being 20 years of age or less.
Most accidents consisted of cuts, contusions, fractures, or severe lacerations, mainly on the hands or upper limbs, head (except eyes), and lower limbs (except feet). The prevailing immediate causes were related to machines and equipment, falls, car accidents, and falling objects. Most of the occupational accidents were of light-to-moderate severity, 99 (90.8%) being responsible for absences from work of up to 15 days.
Of the 109 cases, 108 (99.1%) agreed to participate in the study and completed the questionnaire on nonwork risks (appendix 1). One case refused to participate.
With the 108 victims, 324 nonaccident controls were matched, according to the aforementioned criteria; altogether 432 workers were studied.
The hypothesis of an equal distribution for each of the 17 nonwork risk factors under study across the cases and controls was rejected using the Wilcoxon test, with a significance of 0.05. Table 2 shows the mean values for the cases and controls, and the results of this test.
Using univariate logistic models, we observed that environmental, accusation, assault, violence, hunger, tiredness, schooling, health, death, birth, distance, dispute, separation, and reconciliation corresponded to P-values below 0.25. Table 3 shows the statistics from these adjustments. Adjusting the preceding multivariate logistic model, we observed that environment, assault, hunger, and tiredness were work-accident risk factors, with estimated incidence rate ratios of 1.4 [95% confidence interval (95% CI) 1.1-1.7], 1.3 (95% CI 1.1-1.7), 1.3 (95% CI 1.1-1.6), and 1.4 (95% CI 1.2-1.7), respectively, per centimeter marked for each question. In addition, years of schooling was a protection factor, with an estimated incidence rate ratio of 0.9 (95% CI 0.9-1.0). Table 4 shows the statistics from the model adjustments. The estimates for the other variables produced P-values greater than 0.05 and were discarded. We did not observe any statistically significant interaction term between the selected variables (α=0.05). The analysis of the adjusted model residuals did not identify any violations of the logistic model assumptions.
Discussion
The probability of experiencing an occupational accident is not homogeneously distributed between workers performing different tasks in distinct occupations. The level of exposure to risks differentiates tasks and occupations. The objective of this study was to investigate the association between nonoccupational risks and work-related accidents. The cases and controls were matched according to gender, age group, and census urban areas to enhance the comparability of the cases and controls concerning exposure to occupational risks, given that the census urban areas were relatively small and located in contiguous areas. They consisted of approximately 200 domiciles each and can be considered a reasonably homogeneous region from a social point of view. In addition, in the multivariate logistic analysis, the estimate for risks was controlled for the main occupational groups, length of time in the occupation, and completed years of schooling, also as a strategy to control possible confounding of the occupations. Such confounding could happen, given that the tasks for which there was intense exposure to occupational risks were more commonly Table 3 . Estimated β parameters, P-values, and incidence rate ratios obtained by the adjustment of the univariate logistic models investigating nonwork risks for occupational accidents in a case-control study in southeast Brazil in 2002. performed by workers with a lower socioeconomic level, living in poor urbanized areas, and more exposed to nonwork-related stress factors. A limitation of this study was the use of a case-control design to obtain the data. The data were obtained, for the cases, after a work accident. Theoretically this occurrence could have distorted the perception of the cases with respect to the events that occurred close to the time of the accident. To minimize this possibility, the cases were identified from the characterization of any type of accident (without prior mention of being work-related), and they answered a questionnaire about strictly nonoccupational events (without any mention of work factors), covering environmental, social, and personal problems (see appendix 1). We decided in favor of a case-control design due to the rarity of the event under study. In the city of Botucatu, the incidence proportion of occupational accidents is 0.015 per year (16) . Workers were asked about the experience of accidents only in the previous 3 months to minimize the possibility of recall bias (17) . Therefore, the proportion of occupational accidents in 3 months was estimated at 0.0038; this figure would have made it extremely difficult to conduct a cohort study that produced enough accidents for the analysis. The low number of occupational accidents is a strong argument that has been forcing many epidemiologists to opt for the use of case-control designs in studying the relationships between exposures and occupational accidents. As stated by Swaen et al (18) , one of the most important methodological constraints in research aimed at investigating risk factors for occupational accidents is that, in most studies, data on risk factors are collected after the occurrence of the accident. In theory, a possible consequence of a casecontrol design in this context would be a biased deviation from the null hypothesis. Such a situation could occur if cases tend to blame themselves for having experienced the occupational accident and found quick explanations for why they had risky behavior. However, even though such a situation occurred in this study, one still could ask why, from 17 different nonwork related stressful events, the workers chose the particular four risks mentioned.
The Wilcoxon rank-sum test was used as a nonparametric method to test if the distribution of answers for the cases and controls was similar. This was an initial univariate exploration, which did not consider possible confounding factors and interactions between the variables, investigating differences in answering standards from the cases and controls. As a preliminary test, we observed that the 17 nonwork variables were differently distributed between the cases and controls.
The backward variable selection method was used in the multivariate logistic adjustment due to the lack of a prior explanatory model. With the use of this method, according to table 4, environment, assault, hunger, and tiredness were identified as risks for work-related accidents. All of these estimates were controlled for gender, age group, domicile census track (due to matching), years of schooling, occupation, and length of time in the occupation (due to the analysis).
On the assumption that the results could be generalized, it is plausible to think that to experience environmental problems, to be a victim of assault, to experience hunger, and to suffer from tiredness are factors that interfere negatively with the performance of daily work activities, increasing the chances of experiencing occupational accidents. According to the adjusted model results, each centimeter marked in the questions related to the variables corresponded to a 30% to 40% increase in the risk of experiencing a work-related accident.
Many studies have highlighted the association between tiredness and occupational accidents (18) (19) (20) (21) (22) (23) (24) (25) (26) , suggesting that, among other things, tiredness compromises the capacity of the nervous system to efficiently regulate a person's balance, as well as increase the defensive response time to external dangers. Swaen et al (27) , in a recent study of more than 12 000 workers, found an incidence rate ratio of 1.7 (95% CI 1.0-2.8) for occupational accidents between workers who described themselves as tired against those who were not tired. Macdonald et al (28) , in the study of 882 adults in Ontario, Canada, in 1998, reported that not only sleeping problems, but also financial problems and the need for counseling could be predictors of work, domestic, and leisure-time accidents.
We found no references in the literature about associations between environmental problems (environment), being a victim of assault (assault), or not having enough food at home (hunger) and work-related accidents. A plausible hypothesis for these associations could be a possible attention difficulty in the execution of worktasks by workers who had been influenced by external aggression.
These findings, which suggest that variables outside the work environment contribute to the genesis of occupational accidents, increase the understanding of the causes of these phenomena, and widen the perspective on new approaches to the prevention of occupational accidents, traditionally focused on the control of occupational risks. If variables outside the work environment are co-responsible for the experience of work-related accidents, efforts to prevent them have to also address the risks situated beyond the workplace. As a corollary, the efficiency of industrial hygiene, defined as the science of anticipating, recognizing, evaluating, and controlling workplace conditions that may cause workers' injury or illness (29) , is limited. Thus policies towards the improvement of the work environment and relationships are not enough per se to assure an acceptable decrease in occupational accident rates. Public health professionals, managers, politicians, and the workers themselves should take this into account when planning policies to prevent occupational accidents.
